BASIC INFORMATION 



Application No.: 


9501208-4 ™ t n 9 07/Jan/1994 


Publication Number: 


52164 


Replying on United 
Kingdom/European 
Application Number: 


PCT/CA94/00010 


Priority claimed: 


20/12/1993 US 08/169,891 


Title of Invention: 


EARTHQUAKE,WIND RESISTANT AND FIRE RESISTANT PRE- 
FABRICATED BUILDING PANELS AND STRUCTURES 
FORMED THEREFROM 


Applicant/Proprietor: 


R.A.R. CONSULTANTS LTD (BC, CA) 

1096 WEST 10TH AVENUE, VANCOUVER BRITISH COLUMBIA : 
CANADA V6H 1H8 
BRITISH COLUMBIA 
CANADA 


Inventor(s): 


ROGER GEORGES ABOU-RACHED 

325 WEST KING EDWARD AVENUE VANCOUVER BRITISH 
COLUMBIA, CANADA V5Y 2J1 
BRITISH COLUMBIA 
CANADA 


International Patent 
Classification: 


E04C 2/00 


Patent Agent: 


SPRUSON & FERGUSON PTE LTD 


Date of grant of 
patent: 


26/Oct/2001 



x TW^ts th& replacement 8^9«t ; 

: * m%m sm 13 ^ 

EARTHQUAKE, \i^»ESI^ANT^^ 

BlttlJ>ING PANELS AND STRUCTO^ 3FQR>IED THERE3FR0M 



BAC^^ffTO OF ITKmVlffmOW 

B 

Hits feaari&ji relates u» an gsnhmwtry fire and wind t afefcianc gre-fahri eatcd baPdiofr oaarf 
for nae ^nifiki^ a|>artmeot, affi^b^idg 5 

or, &e IE** A pluntfry erf panels accotdkyi to ft© mragon is Blustralai End describe a 
roediod of makmg socn pnnaa is described* esaapJcs • of ftoe dhMasteoal /atMgjutet 
rlO ^ccocding adapted itdppiag examiner for 

:4tijpr^ a ^dimensional ^Slni6taie i$ decried. 

'iS P^^d«5Jad. feuildii^ j^i^i, ui general \ ^^rl^n^'^biz^Q^ wirfdj cao ;bc tmJcfclv 
and aasily ftsiened ^.fgi^^^'ifr^^^'e, ; -Way„ffilm%iiM; however, are require 

DimcMoo tolerances in bach tbc rffe-a*:ted' frame add the prefabrkaied paiid? ess 
actiuruilfltc over Mgs jpanij and oltim^y, to o^tbeprfreraaed 
20 tan*. 

i fi^additioa, cr^Yarritma! pre-fnbricsted oaneb are normally fastotd to to esci&rior sido of 
fer^e-i^^r^^ wlAsiand posiJiv* wind !oi»iir^3Kwew, 

n^atrve,wiBd loading sncb ascr^ed by hurriiwiifis caorwt be withstood. 

Negative kjsdmg oanrmlly results In tbe otferiorally fastened panda being ripped off of die 
fram» struca/te Thifi &2so occurs with c^yeitcktnal plj-wood board ahcGiking whidi t& ako. 
' 'rasientid so the a^rfer a5dt of tha framo. Examples of suck prior an inrd^ncstal panels 
f ws,cept5blc 10:^2^ wind loading er»;^v«a in U.S. Pateiit No ; 4.84 1*702 io Euimomami • 
30 aadinU;S. Patent No. 4,937,993 to Hftcbin*. What Li desrrable rher^e is a building panel 
cpr building .$y&em v/bJcb can withstand both pwitive and negaxive dynamic loading. 



Date? 

A I'mrsidemioE in mt bniidtng designs is rile rasccpacQity of die buOdmg ro sokmic forcii 
such m created by earthquake activity* Many coovantaona] building designs frirhid* 3 soJM, 
5 unitary ens: concrete ixmdatioa wi& engtoeced fixrau£5 witatofcritie tefc opdn which tfcc 
building h to be erec^d. The bnikiing frame, in the fi>nn of ntfrgrat. wail portions connected* 
tageihet^ b iraUt cjk^ the joltt vmtofy fctmdatfoo «od plywood board Aeafeuig .w 
prerabricated panda are tastaBcd tp the trams. (Of course the piyrood board aheathbg sad 
pr^Tobripg^ prin% luira frxtm die disod^tagw pednted-out above}.; 

16 

Tfcfrlwlld unitary foondork^pressnts aprobJ^undtesekmic feces becase uidmry^v 
Hfht Wtb0^ ; t2&^ 

without 'crackii?! or brtakks. Cracks ox breaks in tbo ^roi^aito are afc&a^te to ^ytitiX: 
15 ingrasi vdiich have a uxxtehev to /amse the enick or break to mo^scc &i^gb to: 
ibundidanrfcOT^^^ d^iJitobB of iim &udMpzi. 

In addition* the integral wall portions of the frame o! tfce structura typically -nra formad of 
wood which is nnEcd sojrcfhar; Oftco sefemtc forces are sofficien: ro rip apart ratted wails 

Z Q; raring hi located fiftflurc of tbniraine leading to eoitepte of a 5? all and poiandil iqjjBj$& 
of the buiijdiag; WbUo « wood fcsnx* of dih type pwswti & ^[fttivtdy r caillm diiscc 
fimiusur0, tyjnc^ly die jjc^ am not ftiffiaantiy ^ng-to1tf^ :: thft 

feme^pbrtlbns together under such loading and tbus.seiaick forces- cama* be prapjsriy: 
distributed other poitfbm otvifee frame to help share the IbjisL "ffbat'ia .d^lralilelh^tfoj'i: 

25 a a iuffiriebtly fisHVsct -elastic boUdlng foundation and a ^{fideaUy ^ttaffy eJastfc fcwtf 
^urucfur* able ro withstand and distribiiifc scisinie tareiaj, 

fii-rise apanrnfim or ofBca buMnga aomerM* also suffer from a buck* of * sufSctemlv 
red3ieatJy elastic foundation and frame strucnire end, wafl panels and panitfaii/r able in 
30 vviihmndai>d< distribute eartbquika forces; Thos it -is desirable to provide such ability in hv- 
rise apaxtmeot and office buildings or virtually in any structure txpose&to such forc«. 

In tddrtiQD to the need £0 withstand earthquake forces, - there exists a need oo provift 
prefabricated buildbig structures capable of quick acd 63$y trectioa with mmimal tebr>: 
35 requirements. Praentfy, coirvKitfo^ 



This is *a replacowfini sh«et : ' 
3 0ate: 2>D AOS tssr? 

strucj-nies snKSh 'as.: trailers; mob tic homes etc. , which are transported tx> ibc erection site, 

Tftanspcj^^ such stmttnttt k c*s tiy and requires ait eo&rm^ ; 

chip, for cxaitipfe. TFit werepr^ible to ship iikirvMu^^ 

then erat to structure quickly and easily skipping or nun^ 

reduced. Jabonr teguirisriictilfi for erecting th^itructo jw©^ of 

cbmj^ 

■ farther to/ihe/tnni5$o^tion trfconyehti^^ 
^trailers, mobile formes and modular hpiises, stK^ it^ ^ 

tf^c tti^or during sbjj^irjg. Typusaily^ h&^tg, d^g^?c^^to 
bear ibeir own weigte^ cannot bm the weight o 

While Wie ship op which tctey .iire,^ gift*, 11u» # iad^^al 

jith^ral support Vr^fiaS s&e& su^^ dniakbe 
eliminated, resulting in inefficient me Gf cargo space on the ship. 

What is dssirabte, therefore, ]$ : a prefabricated bull^^^'S^m* wHch : \:Caa,M 
shipped apd stacked without requiring addiuonal structure; without damaging 
oompojieufs of the busldmg systeni and which mates ^Odent use of cargo ^poo&on a. 
ship ox other mode of transportation. 
SOIVfMAR V OF THR THVEtm ON 

Ac^rdii^g to one: aspepr of the ^i^'iiisi liuSe 3s : : pjnav.iaed' / a*;* tiUltclliis : patW 
comprising: a) a plurality of frame members; W frame member coniioctic^. means for 
contacting, together said frame members: to farm a frame lying in a tame pline^the 
fj^cpe defining a permit of the panel, tfie perimeter bay hiding ^Me^:^jrt]dn : of -thc- 
panel: c) biasing means, for biasing sa least one of said ft*tue members* Inwardly, 
generally in said frame place, towards said interior portion of the panel: d) a first 
solidified caatible substtuice cast in ^fd iiiter^ portion of UiejfiBme, hewiseerj said frame 
members and; about said biasing- means. jsrucb Ml loads imposed on hsald solidified 
casiabfe substance are transferred by sddbiasing. means tc» said frame members. 



